76l (New) The method according to Claim 74, wherein said substance to be 
decomposed is at l^ast one substance selected from the group consisting of inorganic compounds, 
organic compounds, microorganisms, and tumor cells. 



77. (New) The method according to Claim 75, wherein said substance to be 
decomposed is at least one substan^selectfed from the group consisting of inorganic compounds, 
organic compounds, microorganisms and tumor cells. . 

78. (New) Thi method according to Claim 76, wherein said medium is water or air. 



79. (New) The method according to Claim 77, wherein said medium is water or 



air.— 



REMARKS 

Applicants present tfie following claims 40 to 79 in the place of originally filed 
claims 1-39 with a view towards removing multiple dependency issues and generally reducing the 
overall number of claims, addressing certain claim drafting informalities and not with a view 
towards narrowing the scope of any claims. In making such changes, Applicants reserve the right 
to later present any subject matter which may have been cancelled by those changes. 

So that the prosecution record will be clear, it should be noted that this Preliminary 
Amendment supersedes the Preliminary Amendment which was filed on February 21, 2001, and 
which Applicant's undersigned attorney was advised by the Examiner had not been entered. 

The claim changes effected herewith are set forth in the annexed sheet captioned 
"Version With Markings to Show Changes Made 1 '. 
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CONCLUSION 



Applicant respectfully submits that the claims as presented are in condition for 



allowance. Favorable consideration and prompt allowance of this application are respectfully 



requested. 



Early and favorable action is earnestly solicited. 






Registration No. 32,941 

Attorney for Applicant 

STROOCK & STROOCK & LAV AN LLP 

180 Maiden Lane 

New York, New York 10038-4982 
(212) 806-5400 



Attachment: 

Version With Markings to Show Changes Made 



SSL-DOCS 1 1 08633 lv3 



-9- 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE CLAIMS: 

Cancel claims 1-39 without prejudice to or disclaimer of the subject matter 
presented therein. 

Please add claims 40-79: 



40. (New) A catalyst having activity under the irradiation of a visible light 
comprising titanium dioxide having stable oxygen defects and exhibiting NOx oxidation activity 
under the irradiation of a visible light at least in the wavelength region of from about 400 to 600 
nm. 

41. (New) The catalyst according to Claim 40, wherein said titanium dioxide 
component comprises titanium dioxide of the anatase type or the rutile type. 

42. (New) The catalyst according to Claim 40, wherein the primary particle size of 
said titanium dioxide is 10 nm or less in diameter. 

43. (New) The catalyst according to Claim 40, comprising titanium dioxide that is 
characterized by an X-ray diffraction (XRD) pattern that is substantially free from patterns other 
than those assigned to anatase type titanium dioxide. 
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44. (New) A catalyst having activity under the irradiation of a visible light 
characterized in that said catalyst comprises titanium dioxide having stable oxygen defects and the 
ratio of the peak area obtained by X-ray photoelectron spectroscopy assigned to the Is electrons of 
oxygen participating in the bonds with titanium to that assigned to the 2p electrons of titanium 
(01s/Ti2p) is 1.99 or lower. 

45. (New) The catalyst according to Claim 44, wherein said area ratio (01s/Ti2p) is 
in a range of from 1.5 to 1.95. 

46. (New) The catalyst according to Claim 44, wherein said area ratio (01s/Ti2p) 
remains substantially constant for time durations of 1 week or longer. 

47. (New) A catalyst having activity under the irradiation of visible light, 
characterized in that said catalyst comprises titanium dioxide having stable oxygen defects and 
yields a signal having a g value of from 2.003 to 2.004 in the ESR measured in darkness at 77K 
under vacuum, provided that it yields a signal higher in intensity than the g value of from 2.003 to 
2.004 above when measured at least under the irradiation of light in the wavelength region of from 
420 to 600 nm at 77K in vacuum. 

48. (New) The catalyst according to Claim 47, wherein a signal assigned to Ti 3+ , 
which yields a g value of 1 .96 when measured by ESR in darkness at 77K in vacuum, is 
substantially not observed on said catalyst. 

49. (New) A catalyst having activity under the irradiation of a visible light, 
characterized in that said catalyst is an oxide semiconductor having stable oxygen defects selected 
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from the group consisting of hafnium oxide, zirconium oxide, strontium titanate, titanium oxide- 
zirconium oxide based complex oxides, and silicon oxide-titanium oxide based complex oxides. 

50. (New) A method for producing a catalyst having activity under the irradiation 
of a visible light, which comprises treating an oxide semiconductor with hydrogen plasma, 
characterized by performing said treatment in a state substantially free from the intrusion of air 
into the treatment system. 

51. (New) The method for producing a catalyst according to Claim 50, wherein said 
state substantially free from the intrusion of air into the treatment system is a state in which the 
vacuum degree inside the tightly sealed system takes at least 10 minutes to make a change of 1 
Torr. 

52. (New) The method for producing a catalyst according to Claim 50, wherein said 
oxide semiconductor is selected from the group consisting of titanium dioxide, zirconium oxide, 
hafnium oxide, strontium titanate, a titanium oxide-zirconium oxide based complex oxide, or a 
silicon oxide-titanium oxide based complex oxide. 

53. (New) A method for producing a catalyst having activity under the irradiation 
of a visible light, which comprises treating an oxide semiconductor with a plasma of rare gas, 
characterized by performing said treatment in a state substantially free from the intrusion of air 
into the treatment system. 

54. (New) The method for producing a catalyst according to Claim 53, wherein said 
state substantially free from the intrusion of air into the treatment system is a state in which the 
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vacuum degree inside the tightly sealed system takes at least 10 minutes to make a change of 1 
Torr. 

55. (New) The method for producing a catalyst according to Claim 53, wherein said 
oxide semiconductor is selected from the group consisting of titanium dioxide, zirconium oxide, 
hafnium oxide, strontium titanate, a titanium oxide-zirconium oxide based complex oxide, or a 
silicon oxide-titanium oxide based complex oxide. 

56. (New) A method for producing a catalyst having activity under the irradiation 
of visible light, characterized by introducing ions of a rare gas on at least a portion of the surface 
of an oxide semiconductor by means of ion implantation. 

57. (New) A method for producing a catalyst having stable oxygen defects and 
activity under the irradiation of a visible light characterized by comprising heating an oxide 
semiconductor under vacuum. 

58. (New) The method for producing a catalyst according to Claim 57, wherein said 
oxide semiconductor is selected from the group consisting of titanium dioxide, zirconium oxide, 
hafnium oxide, strontium titanate, a titanium oxide-zirconium oxide based complex oxide, or a 
silicon oxide-titanium oxide based complex oxide. 

59. (New) The method for producing a catalyst according to Claim 53, wherein said 
oxide semiconductor is an anatase type titanium dioxide. 



-13- 



SSL-DOCSl 1 08633 lv3 



60. (New) The method for producing a catalyst according to Claim 53, wherein said 
oxide semiconductor is an anatase type titanium dioxide. 

61 . (New) A method for producing a catalyst having activity under the irradiation 
of a visible light, characterized by heating an anatase type titanium dioxide at a temperature of 
about 400° C or higher under a vacuum of about 1 Torr or lower. 

62. (New) A catalyst having activity under the irradiation of a visible light, which 
was produced by the method of Claim 50. 

63. (New) A catalyst having activity under the irradiation of a visible light, which 
was produced by the method of Claim 53. 

64. (New) A catalyst having activity under the irradiation of a visible light, which 
was produced by the method of Claim 57. 

65. (New) The catalyst according to Claim 62, wherein said oxide semiconductor is 
titanium dioxide, zirconium oxide, hafnium oxide, strontium titanate, a titanium oxide-zirconium 
oxide based complex oxide, or a silicon oxide-titanium oxide based complex oxide. 

66. (New) The catalyst according to Claim 63, wherein said oxide semiconductor is 
titanium dioxide, zirconium oxide, hafnium oxide, strontium titanate, a titanium oxide-zirconium 
oxide based complex oxide, or a silicon oxide- titanium oxide based complex oxide. 
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67. (New) The catalyst according to Claim 44, wherein said activity under the 
irradiation of visible light is an oxidation activity or a reduction activity. 

68. (New) The catalyst according to Claim 47, wherein said activity under the 
irradiation of visible light is an oxidation activity or a reduction activity. 

69. (New) The catalyst according to Claim 49, wherein said activity under the 
irradiation of visible light is an oxidation activity or a reduction activity. 

70. (New) The catalyst according to Claim 44, wherein said activity under the 
irradiation of visible light is a decomposition activity for inorganic and organic substances, or a 
bactericidal activity. 

71. (New) The catalyst according to Claim 40, wherein said catalyst is in a 
granular, a thin-film like, or a sheet-like shape. 

72. (New) The catalyst of claim 40, wherein said catalyst material has been 
provided on the surface of a base material substrate. 

73. (New) The catalyst article according to Claim 72, wherein said base material is 
an exterior wall of a building, an exterior plane of a roof or a ceiling, an outer plane or an inner 
plane of a window glass, an interior wall of a room, a floor or a ceiling, a blind, a curtain, a 
protective wall of highway roads, an inner wall inside a tunnel, an outer plane or a reflective plane 
of an illuminating light, an interior surface of a vehicle, or a plane of a mirror. 
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74. (New) The method of claim 50, further including the steps of photo 



decomposing a substance, comprising decomposing the substance to be decomposed by bringing, 
under the irradiation of a light containing a visible radiation, a medium containing the substance to 
be decomposed into contact with the catalyst. 



decomposing a substance, comprising decomposing the substance to be decomposed by bringing, 
under the irradiation of a light containing a visible radiation, a medium containing the substance to 
be decomposed into contact with the catalyst. 

76. (New) The method according to Claim 74, wherein said substance to be 
decomposed is at least one substance selected from the group consisting of inorganic compounds, 
organic compounds, microorganisms, and tumor cells. 

77. (New) The method according to Claim 75, wherein said substance to be 
decomposed is at least one substance selected from the group consisting of inorganic compounds, 
organic compounds, microorganisms, and tumor cells. 



75. (New) The method of claim 53, further including the steps of photo 



78. (New) The method according to Claim 76, 



wherein said medium is water or air. 



79. (New) The method according to Claim 77, 



wherein said medium is water or air. 
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